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mmmm 2003. oe. 02 

[^^S2i SSI ^x^imm D\m a 0121 xii^&g^g 

{^<^o^ g = SUBSTRATE FOR IMMOBILIZING PHYSIOLOGICAL MATERIAL. AND A 

METHOD OF PREPARING THE SAME 

[SS!2J1 

[SSI ^^^0^|:^P0^0| ^^i^SIA^ 

1-1998-001805-8 

[ss] ^Di^aisei 

[CHBIOISH] 9-2001-100003-6 

iSLmm^mm^m.] 2001-041982-6 

[^S^ SSS:>I1 LEE. IN HO 

[^ei^^eiS] 731014-1155028 

[^^feHsl 449-905 

[^^1 ^:?i£ sejAi D\mm ^^^^\ ss^Q^s ^sngj^ 505^ 1201 

[^^1 KR 

[^S^ S^fi:*!] SEO.KANG IL 

[^eie^eiS] 671219-1041216 

[^^SSl 442-706 

3:?i£ ^^S!Ai sse e^^^Mxi^aixi io7S 502s 

[^^^1 KR 

^^a:?i] 015101 

S^a:)!] LEE. JIN LEE 
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[^HJ^^&lSl 770706-2030719 

151-050 

i^^] MmmmAi mmm 1708-1 ¥<:l^onI^M 204s 102m 

l^^l KR 

[^S2i §^S:>ll KIM. HUN SOO 

[^eie^ei^l 600928-1053114 

137-040 

/HS^SAI M^=? 16-1 0I^O^H^M 3S 806s 

[^5^] KR 

^□i^^sei (£1) 

V\^mm^] 20 S 29.000 ^ 

22 a 22.000 ^ 

02 0 

[i^:>ii] 51.000 m 

im^Mm 1. fi^^/H-SA||/H(£S)_1S 
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^ ^^^^ 71:^; ^7] 71^ ^<H1 ^^^^ -B-7lJl^;^> ^f] ^ ^7] ^-^f- 

^"^1 ^^^^ ^ ^^^^ ^^^>JL, >g-7l ^ ^711^ 30 xfl^l 200 nm<^lJL, ^^-71 ^ 

^^1-<^1 1.5£^ "^AVz^o.^ S^V^ ufl (111) ^ (200) ^o\]^^ XRD M-E^-xfl^ ^S^ll-^ 

^ 71^^ ^ #^0]^ «-A>o]i^ ^^^>oi Al^(seed) ^S.o]B. ^-^W^ ^^^*>^ ^^^1 ; ^7] 

:£ 1 
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Jl^-g- 7]^ ^ ojo^ J^ll 2: {SUBSTRATE FOR IMMOBILIZING PHYSIOLOGICAL 
MATERIAL, AND A METHOD OF PREPARING THE SAME} 

^. 

£ 5a^ ^ ^'^g^ ^^]^] l^] ^-ef ^ ^^^^^ ^T^l^(SEM) ^>^(x 
25000). 

S. 5b^ ^ ^Ajc^l lofl rcj-e}- ^ avtf|-o| ^;^]. ^u];g(SEM) a>;^(x 
50000). 

£ 6a ^ 6b^ ^ ^^21 ^Ajc^l 1 ^ UlSc^l 2<^1 ICl-Sl- ^ ^l-^-S] ^ ^7] 

£ 7a ^ 5. 7b^ ^ ^^Ic^l 1 ^ WlJiK^l loll 4s1- 7^112:^ ^ «]-ni-oii cfltt 

XRD ^sfl- :a.o] ^T^. 



41-4 



I 

201 



1020030035427 %^ 'U^}: 2003/12/22 

<9> [^i^o] ^§>^ 7l#^o>] 
<10> ^ 'i:'^^ ^^-§- 7]^ ^ ojo] ^rf ^Uil^>7ll^ # 

^* 7l^o]] Ji;^^s>^ -H-7lJ7^^]- ^711-^* i^^>^ ^5^-111-^ i^J^ 71^ ^ ojo^ ^Hl^wj- 

<11> [^2fl7l#] 

<i2> ovs^i 71 ^^^1?^ J:^. ^ 

^ ^ ^:£^] 7>^ 7l#^ <^l-§-^M ^l^^lt!: ^^tb €^>^ ^S^ll-^ ^^>» oi 

<13> tiHiL^^ ^Efl^ jL:dl, DNA. 1^1^51-. ^ili ^ 7l^, 

i ^ 7l^. -^4 -6-7] #2)- tiV^^flSl- -^7ll-# 2z^^}<^ 7]^^ 

^1 ^ ^Bfls n}^ i;<>oli:f. «>ol^ HTfl DNA ^^(probe)ol Jl^^ "DNA JLdt, 

-i-^ "^«Jj^ ^S^n ^>-§-, 

7l^7>xl ^a^sl- s\o] :^}^ ^My]^^ "lab-on-a-chip" ^^S. ^ ^ 

<14> ole-ltb tiH^^^ 7m^>7l ^«flAi^ JL^S\- 7]^9] ^]^-^ ^ 

^^t}jL 7]^^ ^cfl^V #-§-^ ^ o;[£^ s:>^ ^5^11-^21 JL^^Sj- 7l#c>l 
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plate), -^w-, 'a;^!-, cf^^^^i- iEi^<^l^i ^^1 DNA^<^1M- ^^^^ 

7>^t!r ^^<^1:E., t:l-ol^2i|-olH. 71^711- 7}^ E^^^ AlS.(thioctic acid). L- 

^l^tfl'y(L-cysteine), ^^J^HS.^ <^l^l:^(mercaptopropyl acid), 5|-21-o>d1 i^El 
(paraaminothiophene) , ^liEflC)].T^(cysteamine) ^<=>] >^]-g-5l:n. 9X^^ , ^7.}9] "S^ 

^1 t>-§-^l -SH, -NH2 71^711- 7MJ1 cf^ ^nno] 

^ -on, -NH2 7l^7l# 7>^ ^e)A>^(calixarene), ^>ol#S^^B.fl(cyclodextrine) ^ 

^>*^ l-el-L-el^(poly-L-lysine)^ Al-g-^l-7l:£ tl:^-(Biosensors & Bioelectronics, 13, 1213 
(1998), Anal Biochem. 272, 66 (1999)). 

-^elM- ^^3. ^o]^ 7]:^ ui;^s}-7> 7>^t!: ^ 

s^>7l -^^tfl^i 7>^ <a«]:^ o.^ ^f-g-el-^ ^J-^^^l f^^l-^ (sputtering) (evaporation) 

7>Sl*>T::f^ ^:^o] ojcl-. <gtil:^ o.^ ^3)- 7l^^VSl ^^^^ 5>*>7l tq)^ofl ojl-^o^ 

^ %1=^l-^l7l7l ^^l-O^, 3^ (Cr), E^El-^di), e^:^i^(W) ^X-] 7]^<=>\] 3.^^ 

# S^fil ^j^* w>^7li4 ^:^>^^ «j-^*>^ ^«^fl#(barrier) 

7>;^lJi $X^. 

41-6 



1020030035427 ^^ '^^}: 2003/12/22 

<i7> 1960\^ Samuel Wein<Hl ^S.^ ^ 3.^ 7l#("Gold Films", The Glass Industry, May 

1959 p. 280 and June 1959, p330)^ ^^^o^^'^lM" «j-'^<Hl ^sfl ^t}^ ^ ^ 

<18> ojwVcHlH ^V^^i^fl ^ ^^^^^^(autocatalytic gold deposit ion )<^1 ^tb 

^<=>] <^11- ^1-^^^ ^l3,700,469^<HlAi^ ^l-^lSl-^ ^^^fl^l- <y:^E^ ^S^l-olJ^e^-olc 

(borohydride) t^^^<>>^ :a^(dimethylamine borane)# ^-^^IS. ol-g-*}o^ ^^4: 
*m ^1^1*1-^4. =L^^^ ^^1 7}^^n ^-§-^ ^ 

£1- ^ -g-^-^^ ^>^^ ^^fl<Hl ^^>c^ ^ei^l7]- ^^^5^>^ ^^]^<^] 

<19> ^O]^^^ ^T^^m aflT'l^Hl A>^^>71 -g-^-flS^ pHS Vi-* tilAlo>^# 

(non-cyanide) # ^V-g-tb ^c^-Caj-^^Sl ;5ll4,804,559^; ^] 

5.198,2735:; ^15,202,151:1:; >H15,318,621^; 5, 470,381:1:; ;*ll5. 935,306^) . ^^■i-<Hl 

^^^S. ^ ^^^1 0.5<>ll^i 2i^>olasnlE-l ^£olcf. 

<20> *}.^ DNA^4 wj-ol^^o^ y.^^^]^ ^ofl ^^B:>^ ^5^11-^^ 

^^-§-# ^^^>^ n ^4]7]#^ ^^1] £llol^ 1^-^ oln];^] el]^7l#, ^7]s^n^ ^^ 

SPR(Surface Plasraon Resonance) j^}- SELDK Surface-Enhanced Laser 
Desorpt ion/ Ionization) TOF 7]'^o] o]^^v^ ^ hv^- 7]:^^ ^-f<^]^ SPR 7]^^ 

:^7]^n^ ^^7]^o] ^s. o]^s\jL ^7] ^^o\] Q]^ 
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<2i> ol^^^l ;*il6,168,825^'^lAi^ ^^]^ ^-^^1* <^l-§-*>c^ 300M-i::Dl o] 

^1^^ ^ 9X^0,^ 7.}^2^ ^^}^ #£i^l7> ^^1^<^1 ^ 

^*>al ^cf. Yongdong Jin ^(Anal. Chem., 2001, vol73 , 2843-2849)o11 o>nli^^^ 
3.^ 7]^^<>\] ^ ^S.o]^^ ^^^tl- ^ ^1-71 «cJ-'^<^l ^-s}^ SPR 7]^^S.^^^ 7l-^>§^ 
;Hl^lsrl-^o.u}. SPR ^^^o] 7]^ i5£iE^^ (sputtering) ^ 7]^^"^]-^ ^o] ^o]^]^ ^^l^o] 

<22> ^^7]9\. ^Efl7]^^ Sfl^s:l-J7^>, ^ ^ 7]^^^ ^^^^ ^ 

<23> ^ ^^S^ -^^^ # 71:^31 ^^^^ ^^M^ ^ -^7]JL^^} 

<24> >a-7l ^^^*>7l -?1*V<=>^. ^ ^'^g^ 7]:^; >a-7l 7m -B-7lJl^^> 

200 imo]Jl, ^^7] ^ ^^^d\] 1.5£^ <iJ^>2^-o.^ SA>^ nfl (111) ^ (200) ^<^l^i 

XRD ^3.9 ^^-g- 7l^* ^l^tVcf. 

<25> ^ 7l^ ^ofl -^7lJl^;^> S^*>^ S^*><^ -fr7lJl 

3.^t}c^ AiH.(seed) ^^j^>^ ; ^^7] a]^ €-so1:e. ^oflf^oi 
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<26> ^tl: ^ ^^-§- 7l^cHl ^^*>^ wH-^-^ H 

^ ^^^^ ^L^t-Vcf. ^7l 7l^^ Jin] 7]^ ^e^^ ^flolsslsq. 

^ Jl^l 7]^ o]^ ^£ AV-g- 7l-^^>cf. 4^^^1-711^ ^S:^^^^ 9}^i^}7]^ ^^^^^^ 7> 

<29> ^^^^o^ tt^oll^ 7]^ ^-§-7lSq- WV^^ ^ ^-g- 

<3o> [^■^■^ 1] 

<31> X-Ri-Si(R2)3 

<32> ^oflA^ ^ #s.o1:e. a^s] ^^§>sq- 7j-^ oi^>^i-:g:3)-g-o] 7>^§>7ll 'a^^ 

^-g-7lolji R^^ >i2ilolAi7lS. (CH2)n, 7]-s4-^7l 5E^ o]Dli^7ll- JL^*>^ 
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(CH2)n^l € ^ ^^^K-a-^l 1 i^^l 8 ^ ^^), SiR2^ ^^1 7]^ S.^^ ^-§-7l^ ^-g-^ 

<33> >a-7l <y=^*>Sl ^-§-71^1 n}^2^^ 6\]S.^ o]i?l7l7> ^Jcf. ^ ^^c>\] A>^£)^ -R-7lZL 

^;^> ^^1-^^^ 27l) ol^^o^ 01^1711- i^^m Sl-^l-'^l «V^2]^>711 A>-§-^ ^ ojc^., 
<34> ^V7l Jl^l 7]^ i^Sl- tiV-g-^ ^ 2l-g-7l^ Jl^l 71^51 ^^7]S]. ^^^^^ ^}7] 

M- ^^^^(hydrophilic) di^^^ (hydrophobic) ^-g-7la1- sj.^^^ ^^Vo]] o]:g].<:^ ^ 

^ 9X^. 31^ 7]:^$] ^-%-7]7} ^c>]^^^7]9] ;g^<Hl^ ^7]JL^7.} ^^^^^ ^E]'^^ 
^^l^^(Trialkoxysilane) 2]-g-7l# 7>^1^ ^o] ta].^^] ^fcf . oj^loil Ji^fl 71:^5^ 3l-g-7lSJl- 
^-§-«- ^ 9X^ -^71^^^!- ^7l#^2] 3)-g-7ls.^ SiCls ^^^]^ 
7> € ^ 

5:>7l Sl-*!-^ 3^ <^l'?l7ll- ^^S>^ #eloll^^ 7M^ Jl^^> , ^}7] S^^^ 

<36> 2a] 

<37> 

0 




<38> 2b] 
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n 020030035^27 



V 



■^ ^^>: 2003/12/22 



<39> 




Si(R2)3 



<40> 2c] 



<41> 




(CH2)i 



,Si(R2)3 



<42> 3] 



<43> 



H 



(CH2)k 
I 

Si(R2)3 



H 

I 



<44> 4] 



<45> 




Si(R2)3 



<46> [Sj-tJ-^ 5] 
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<47> 
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<48> 41-71^011^1 <^^^l7l, ^&l-ol:c -yrc^lfrl^ylolji, h, h' . 1 ^ m ^ 1 i^^l 8 

^ i^^ofl 9X^^, R3 R4^ ^-^^^s (Rg) 2^ Re^ 1 ^^1 

67fl2l <t^7lolD^, Rg^ ^S.^ ^4:^ 1 vfl^l 67flSl ^^jloli:^-. 

<49> ^7] 2a-2c. 3-5^ uj-Eftfl ^1 ^ ^^1"^ ^>7l Sj-^^ 2a'-2c'^ 

^ 3'2] Ji^T.} sr>7l s^^^ 4' -21 011^^ Ir^Cmethylene bule) ^ ^>7l sl-*|-^ S'-^l 3sll 

M-^ tjfl:g.^ji|lole(phenazine methosulphate)7> i3>^^*>7fl A>-g-^ ^ ojtcl-. 

<50> 2a'] 




II 
0 



<52> [^^^ 2b'] 



<53> 




II 



0 
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<63> ^7] 2'!- «>^^tl- m^^]^^]^^S.S.^(^^^]^^o] 

'^DCTrimethoxysi lyl propyl (polyethyleneimine) ; (PEIM)) SX^. 

^ 5 vfl^l lOnmolcf. ^ ^^$] ^Tfl^ 30 ifl^l 200nm^ ^<^1 w>^^^l-i3^, v}^^t\-7\]^ 
30 70nmolJl. n-] ti}^^!^!-?!]^ 30 50 nmclc]-. 

<65> SEtlr 4^7] ^ wvnj- A^^ofl i.5£o:| o]A]-2q-o.^ 3:A>§ nfl (m) ^ (200) '^'Hl^i XRD 5X1 

a» M-B^-sflcf. XRD S^<^1 ^ ^^-^ ^^^^>J1 Cu Bj-^^ A>-g-^>jl 0.02£/^^ 

<66> ^ ^i^o^ ^J^fll-^ Jl^^^ 7]^^ B^^^ <HlAl^(thi0Ctic acid), L-AlrfiEfl-^ 

(L-cysteine) , ^^SHS.^ <^1^1^(mercaptopropyl acid), sj-efoj-tiji^E]^^ 

(paraaminothiophene), ^liHfl<i>i?l(cysteamine) <^l-§-^H 7l^<Hl JL^^ ^ 

91^^, ^J^fl*^^ Jl^i ^ ^l-:^^-§-^ SPR ^7lSi-«l-2^ -^sf ^ 

^ wV'^l-e-^ ^^^ch'^^Hl s^^H 7l-^*>cf. # ^^^1- 71^2] -^3]-^ ^^>o^ 

a*(Cr), E^El-^CTi). ^^>1^(W)3I)- A>-g-^>^ tflAlofl ti]^^o^ ^7lJl^^> 

-.^o. A>-g.^V7l nfl^oil ^ K^9] ^7l^ 2}-«]-^ S.>.^o11 ^ "l^l^l 

^o] o,^iJ, 7]^^ :^]^^ ^ ojt:^ ^ ^Vx^o^ ^^o. ^ ^so]^ oj;,].S|. o]^ ^1-^^ 

DNA, ^ RNA -i-^ ^T^lt}:^-. DNA, RNA ^ Sl-^^l . 

<^7lAi, DNA^ cDNA, Tfl^ DNA, -irel Jl-^^efl^BfoljE.* , -^-71 RNA^ 7\]^ RNA, 
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<68> 5E.:£eI^IiHfl3i) (photolithography) 1}-^, ^^3^ ^^B^is}- 91^ 

(piezoelectric printing) ^^"^ , ^}<^]3.S. 5^^^, ^^^(spotting) -^^V*:^ 
SI- 7l^oll Jl^^^ ^ S!Xr^. 

<69> ^ ^tgo^ ^J^fll-^ Jl^^^ 7]^^ ^IS^^j^ 7ll2^i^ £ loll £^15]^ 9X^. 

71:^(1)^ o.7]j7^^> 1-^^ ^^^m ^SlSl S^^-^^ S^^M 

#^f'(2)^ ^-^^tVcf. ^^Ir^S ^>-§-£l^ ^1-71 7]^^^ ti>sq- ^ji, s^^^ ^7^^ 

<70> ^^<2l]oll ^-B-^ ^5^1-^^ 0.01#^% 10^^%91 ^<=1 Wj-^^l^l-Cl-. 

^£.71- O.Olf-^??-^!:!- ^-^^ S47> ^-^1^, 10f'^%7> 7]^o] 

<7i> ^^l-i-^s] ^^«J-i^o.^^ 7\7]^^^^3.^ S^'^. (dipping), i 

Heflo]'^, LB 7li^(Langmuir blodgett Technique) <^l-§-€ ^ 

SZ^. 7]^s\. o]^ ^^oflA-l ^ofl ^ Al^(seed) ^S^l^ 
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<72> %7Sl-^#(2)o] ^A^^ 7]%^ ^ ^S.o]^ ^^^-^ ^^^H ^1^ #S<^1=. ^°fl# 

(3)^ ^^^t!:i=f. A]^ ^nfl^O)^ oj^go] 5nm xfl;^] 500nni<?I ^ -f-S-Ol:^* ^^tb 

<73> >^V7l ^ 91^^^] ^ -g-i^m 3L^^x:f. ^7] ^<^o_ 

S.^ HAuCU, NaAuCU -f-^l ^ 'gSl-l-ol ^>-g-€ ^ <^1<=>ll tt^J^l^ ^^VMi^l-. 

^ -^s^ 0.01 ifl^l lOOmM^ ^^^l w>^^*>ji ^ "?3;^>s] ^^^i ^ a7i s^s^ -g- 

ol-^j^ J13^3l-o^ 0.1 T^^l lOmM^ ^o] t:-1 B>^3)*>cf. ^<go^ ^£7> 100 mMJ^-Cf ^.^^^ # 
^ojjc oj;^].o^ ^^-tt^^ol ^go^^lo.^ laV^^^V^l ^jL, ^£7> 0.01 mMUcf ^-^.ig # 

<74> NaBH4. Bl^A]o>viloi e ^ s.^^ 9}^^]<^]^, AiHefloiH 

f3:\l^(tannic acid), ^l^^^l^^V^ H ^ <=>]%^ -i-o] ^> 

-§-7>^^>cf. O.OlmM IM, w>^^^>7fl^ O.OlmM ^^^1 lOOmM ^S.^ ^^S. A>-g- 

^ ^ SZ^I-. O.OlmM ol^>o^ .^s.^ .^^>^ ^ #5.0]:^ <y;c>l. ^ , iM o]>^o^ 

<75> <y:^^Sl-^m^ di# A]HefloiH A>^7>^^>cf. ^n)]^ i-. Pj]^^, o\]^^, 

<76> ^iEelloli^, ^i^s^'g, H^^^ ^4 ^^tij-i^o] 

9X^^, '=>]^'^]^^ w>^^^>^. ^^^1 ^^^1^^ 1^ ^ 
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<77> X\E. ^S.o]^7} ^^S\o] X\E. #^0]= #t>l]^(3)ol ^^^^ 7]:^-^ :^2i SE^ 

tVcf. ZLfi nl-g- ^V^^afl ^i-s]-^>^^«J-^(autocatalytic deposition)^ ol^^V*^ ^ ^^^^(4)* 
^^^*H ^^-§- 71:^-^ ^flstbc]-. ;^>^#i^fl ^^^A] s^<3fl^ ^-fr ^-g- 

ofluzl- -g-^^o^ ^^^-ojt:].. ^71 ^-B- ^-§-«5fl32l- ^^^1 ^^S. 

^^^] ^^^M ^l-§-t]r4. ^"^^ ^1^ #Dflf^^ ^^^3^>7l ^t!" 3.^"^ 

A>-g-^ ^^^*l-cf. ^<§^ ^-H- t^^}<^ 0.01 ifl^l 

20 <y=o.s >^V-§-7>^^>xi| , 0.1 ifl^l 10 -^£.3. A>-g-^>^ ^o] ci ia>^^ 
^>i4. ^^7} 0.01 ^o.ig ^s:>^ ^^^1^ ^o. 0^3, 20 c^l^J-^ 

<78> ^^^IS^ NaBH4, B)^Alo>v-ilolH, 3L^^ T'^v-flolH, AlHefl^^lH ^^ll" 

21 ^sl-l-. ^\i<J-(tannic acid), ^l = ^A]o>ini :i <g ol^-o^ -o] A>-g-7>^ 

^oflo;) O.OlmM ifl^l IM, wl-^2}^>7ll^ O.OlmM i^^l lOOmM^ A>-g-^ ^ ^X"^, 

%^^]^ ^£7> O.OlmM cl^>^ ^ ^l^'^'l ^^*> 

7)1 iS-^cf. atl: IM ^5.^ ^-§-^:£7> 1:51- ^ «>Hl- -§-<^l^^^ 

(electroless plating)^] ol-g-^cf. ^ ^-H- ^-g-^azf ^^^tfl -g-«3fl^ a]:-S-^7H1 a-] ^ 

^^tt ^ ^1:^. ^S.o]B. #nfl^ol ^A^^ 7l^^ Z}^ iHtiV^H ^ ^^^-i: ^-^^tl-i;}. 

avnv^ ^^^^ ^ 9X^^, SPR ^^^^ ^7l ^^}c^ 10^ ^-§-^171^ ^ o] ti].^3l^>tq-. 
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^^l^iti: 0]-%-^}'^ ^^1* M-i^^^l^^l-;^! -§-<^l*>7fl ^ ^cf. a 

<80> ol^> ^ ^vtgo^ w>^^t!- ^^1^1* ^£^4 ^V^j ^^jc^]^ ^ ^x^^ <i^]^}7] ^ 

<81> [-^Ajofl] 

<82> .^Alc^] 1 

<83> 1-1 ^ #^o1:^ ^-M-^^ 

<84> ^ol^^(Demineralized water) lOOmHl 1% HAuCU- SHaO n^-g-^ 1ml ^7> ^ ^^s^VtII mL 

^*>^^i #i \f 6^ ^ 1% ih-i- AlEe^iol:e ^-g-ofl 2mli2^- 1% ^\i^(Tannic 

acid) 0.45mlS ^^]^] ^7>*H ^-§-^1^^. 1^ lb ^ '^^'^l^i ^^JL A>-g- 

<85> o] o.^ ^l^t!: ^ ^^^^ ^^^^ H 2ofl^i Ji^o] 524nmo11^i ^ 

^£1- q-Efifl^tzf. ^ <?J^>sl S7l ^ £ S^ll^i 9~10nm 3.7lfi] 

<86> 1-2 ^ MVg]- ^^^-^ ^^^^ 

<87> HAuCl4-3H20* ^^<H1 ^7}^}c^ ^^2] ^-g-«2l^^ >l]2:^>^Cf. 

SmM NH20H HC1* ^^<^1 ^7>^H ^-^^1 -g-^* >]l2:*>^t:f. 

<88> 1-3 ^^^m^ 71 :?}-^ 
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<89> ^^<^]^ ■i-Hl-i(25x75mm)» l-B^ofl^^ol^CPEIM) 0.05% ^^<^] lO^Zt 

s€ ^ ^'d:^'^! 15^:?> ^^^<^ §so]c ^uflf^^ ^^^*>5!t^. ^l:^ #s. 

ojJE. #nflf^<>l ^^^^ 71:^^ # ^-B-<2^ 0.5mlS]- ^-€^1 -§-"2^ 15ml7> ^^Sj^H SX^ wV 

<9o> ^j]ja<^1 1 

<9i> ULVAOV^ SRH-820 ^^1* ^l-§-«>*^ ^ ^^^^ ^^^^ 714^:^ ^]2^^'^ 

<92> tij^o^] 2 

<93> ^-ll^J^ #5^-^(25x75mm)l- o>nli^HS.^HBl<Hl^Al^^(APTES) 1% -g-^<^l 10^ 

7]^^ # -^S]-!- ^^-^fl 0.5mI5f ^€^1 -§-'251 15ml7l- ^^^o] ^J:^-%-7]o]] ^^t}<^ # 

^^^^ ^^^*>^T=f. 

<94> BlJgc^l 3 

<95> ULVAC^V^ SRH-820 ^^11- oj-g-^l-o^ Cr^ ^7l# ^^^^ 2 nm ^^^IS S^t!: 

^ ol-g-^M ^ ^^e^^ ^^^tt 7]:^^ ^IS^l-S^cf. 

<96> >^7l ^Alo^l loll 421- 7]^^ SPR ^^H^^ SPR Spectrometer 

(Optrel GBR, FRG)» ol-g-§>o^ ^ ^3}.^ 4ofl haI^Vo^cI-. £ 4<H1 £a]^ w> 
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^ ^o] SPR ^3.7} ^^^^ n^l^ ^ 9X^. M. ^t^o]] u^e} ^]^^ 7]^^ 

<97> ^Ajc^l lofl rcl-el- ^ SEM >^>^^ £ 5a ^ 3£ 5b<^l H^l^>5!i=f. S. 

5a ^ £ 5b'^l^^ ti]-^ ^<^1 €-Solj= #o.^^e^ ^^^*><^ S.^^] 3. 

£fl<^l(grain) ^^^1 ^ ^ 9X^. ^l^^^i ^ Mi-nVo] a]^ ^S-olH-oflAi a^^^V 

Efl^H, 2:^51- .^il^ Efl>iB, Efl^HCpeel test)!- ^^^^l-S^c]-. ^. ^7] ^-fl^^ 

^ 7l^^ IM HCl ^-§-^2]- IM NaOH ^-g-<2^^1 20^Zt ^il^J^^-i- ^ ^ 7]^ Sigol 

^n>^ liol;?^ -M^^V^lT^. ^^Hl 1^ ^^^^» £ 6a<Hl 

£Al$l-j7 x3]MLd\] 2^ ^^^4* S 6b<^l £.Al*>^tf. 5. 6aofl^i ii^ wj-sq. ^o] ^ ^^ofl 

<^l^i ^^1 «l:sic^l 2<^1 ^ 7]:^^ ^-f'Hl^ ^eil^cll 'S'H^ M"^ 

<99> ZLC^Jl ^>^oflA-1 40Khz^ ^-i-^ ^ 71:^011 7H>^ Efl^iH* 

^3}- igc^T^ M-7>fe ^^Ol o^o] y=^^^}7\] ^^^f^V^l^. o]^] 

<ioo> ui-e) EfliH^ 1.5>1.5 cm 3.7]9] ^^>^1 Eflol^(3M)^ ^ 7l:^ofl ^o] O.Scm/s^l ^ 

PEIM 1-^^ ^l-g-*><^ '^V^- ^ 7m(^^Hl 1). <=>]-%-^ ^ 7l:^(wlJil<^l 1), ^ o>pl 

i^-^^* ^V-S-^H ^ 7l4a:(«]ii7<^l 2)^1 Efl^S S 1<^1 S^l^V^i^. S. H^i ^ 
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^S.^ 0.3mm 1.5>4.5 cm 3.71^ Eflc.l^(3M)ofl 25^^ ^■i-<^ ^i-slBfl^:E» 

<ioi> [a 11 





^ahi 1 


hUoII 1 


alia oil 2 




2% 


5% 


10% 



<102> i 16]] A] aV^^ ^o] ^/<]<^1 19] o,y]jj_W;^Y PEIM ^7^1-^ ^^^^ ^7l^^ 

<103> ^Alcifl 1 ^ WlJEc^l 1^ ^J-'^-^S. ^^^^ ^ ^^ofl i:fl*><^ Hl-^^ «^l-§-*V<^ 

0.02-£/^^ ^^fi^^S. XRD ^^1^>S4. detector^ *fl^^£^ 0.037:£^4. X-ray 

2:A>^ CuKa# <^l-§-*>^t:f. ZL ^ozfl- £ 7a ^ £ 7b<Hl :£Al^>o|r1-. 

<104> s. 7a«HlAi a.^ w>5>l- :^ol ^Al<m loj] 4^ uvev^ (111) ^ (200) ^^^^^^^l -t" 
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^^^^ 7]:^:* ^ 
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^^7] 7]^ ^oll ^^^^ -^7lJL^^> l-^f-; ^ 

^V7l ^ wVBVo^ -^^^Ife 30 200 nmo]Jl, ^7] ^ ^^^d\] i.5S.^ <y^>z]-o.s. 

3i^m (111) ^ (200) ^'^l^H )(RD M-Hl-tfl^ ^S^ll-^ ^^-8- 7l^. 

2] 

3] 

4^ 9X^ Bel*a:^^l^^(Trialkoxysilane) ^-§-711- 7\^]Jl ^Jl ^^<^1^ # S'S^ ^ 
71:^:. 

41 

^111J-'=H1 9X'=>]^^. ^7] ■^7]JL^7]- 1:^^ t}7] 1^ 7l-;^l^ 
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1] 

X-R i-Si(R2)3 

^}o] 3|-g-7lo]jl >i2)lolAi7lS- (CH2)n. ^}^^^7] olnli^7l» i^*>fe (CH2)n<=>l 

^ ^ SJjLC-a-^l 1 i^^l 8 ^ ^^), SiR2^ ^^1 y]^ ^ SX^ 

[^^■^J- 5] 

^^^i. <a=^^>^ ^-§-71^ ^]^7]91 ^3^]^^ 7]%. 

6] 

i^^^^ 7] 

^13*J-<^1 -^-71 ^7]J1^^} ^9] 1-^^ ^1-71 ^t]-^ 2a ^^1 2c^ Hel'^^^A]^ 

^-B-7i# 71-^1^ ^>7] 3^ <^m7m ^^*>^ 

^o]S. t}x^9] #^o1 ^5^11-^ Jl^^-g- 7]%. 

2a] 
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mn^ 2b] 




Si(R2), 
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9] i^^oil 9X^^, Rs R4^ s-^^-^s (Rg) 2^ Refe i 

8] 

9X^^^, ^7lJi^^V 1:^^ ^>7l ^«}-^ 2a' i^]^! 2c' ^ s\- 

■5>7l 3'5l oli^7ll- 5L^*>^ €5l<^l^€ 71-^m ^^^> 1-^. *>7l 

^4'^ Ir^Cmethylene bule) ^ ^}7] ^-^^ 5'^ ^IIM-^ Dfl£^silol:e (phenazine 

methosulphate)-^^. ^1^^^ ^'^l^i ^^^1^ ^VM-^ l"^"?] ^S^ll"^ ^^^-§- 7]^. 

[^^^ 2a'] 
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4'] 
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I^^^J- 9] 

Hel<Hl^Al^^^^:g(§&]ofl^^oln])(Trimethoxysilylpropyl (polyethyleneimine) ; (PEIM)) 
101 

[^^^^J- 11] 

^110*J-<^1 ^<H'H. ^5^1 S^. DNA, RNA, ^S. ^ 
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[^^^■^J- 121 

7]^ ^<^] ^7]J1^?]- S.^^}^ 3.^^^ s^^V^ -^7lJi^;^V ^tH 

^^7] ^ ^-a:^^ S^^H ^l:^(seed) #S.ol 

l^^*J- 13] 

^ H2l^^^l^?l:(Trialkoxysilane) ^■%-7]M: 7}^]JL ^JI t:f€- t]:^<^l^ ^ ^ 

7^tb <^l^^S^-§-<^1 7>^§>7fl *m ^y^^^V^ ^-g-7l» 7>^1^ Jl^-§- 

141 

^ii2*j-ofl 9X^^^. ^7] ^7]jL^7.} 1-^^ t}7] 1^ 7}^]^ i-^-^i ^^^m 
[ s^n^ 1] 

X-Ri-Si(R2)3 
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^^y]o]ji R^o. >,5ilolAi7l^ (CH2)n, ^}^^^7] ojiali^yll- if-^j-fe (CH2)n.<^l 

€ ^ SIJIC^M 1 ifl^l 8^ ^^), SiR2^ Jl^l iE^sl ^-§-7]^ ^-g-^ ^ ^ 

-g-7lolcf. 



^113%H1 ^V7l ^c^^^V^ ^-§-7]^ o]Tjl7l<=0 Jl^i^ 71:^^ ^l^^J"^ . 

I^^IJ- 16] 

^113%H1 ^<H^i, -a-7lJi^^> 1-^^ t}7] 2a i^^l 2c^ Hel^^r^Al^ 

^ ^-g-7]» 7}^m ^>7l 3^ <^1^7ll- 5L^*>^ 



15] 



2a] 



0 




0 



mn^ 2b] 
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ii(R2)3 



mn^ 5] 
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(CH2)«-Si(R2)3 

^ ^^oil Rs ^^^o_s. (Rg) 2^ Re^ ^^n^ 1 ^^1 

67fl^ <y:^7lolu^, Rg^ 1 ifl^l 67]]2l ^^7lolcf. 

171 

^^1-. *>7l 3'^ ^1^711- 5L^^m €5^<^1€^ 7M^ J1^7> 1-^, ^}7] 2)- 

4'^ 1^1^^ 1-^ (methylene bule) ^ ^>7l 5'^ t»ilM^s|]o]H(Phenazine 

methosulphate)-^^. o]^c>|^ ^oflA-^ ^^S. ^VM-^^ ^^^fll-^ :a^-§- 7]:^:^ 

2a'] 
0 



II 




II 
0 



[^^Ai 2b'] 
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V, 



CH3 H2SO4 




•Si(R2)3 



181 

:Ee]o]l^Al-^^ss.^(l•^^<>^l^^ol^^)(1>rimethoxysilylpropyl (polyethyleneimine) ; (PEIM)) 
[^^^^1- 19] 

m2^^o\] 9X^^^, ■^7]5l^^} 1-^^ S^^oil 0.01^^% ifl^l 50^^ 

m^^^ 20] 

;^U2*J-<^] ^^^i, ^7] -B-7lJl^^} ^^^^^^ 7.}7]^^^^3.^ >i 

^ (dipping), iSBllol^, HH^^ SE^ LB 7l (Langmuir blodgett 

Technique)-2-^ ol^o^;^ ^oflA-^ a^^s)^ ^o] ji^g^ 7]^^ . 

21] 

^U2*oHl ^^^i, ^o^7l AjjE. $^0]=. #n)]^^ o^^o] 5nm ifl^] 500nm<?l ^ 
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221 

23] 

^]22^M oioiA^i^ HAuCU. NaAuCU ^ ^ll:^ ^l^o^^ ^6\]X] a] 

24] 

^]22^M $X<=>]^^. ^7] NaBH4. El^Alo>vilo]H. SB^-^ n^vflolE^ 

AlHefl<^lH <=>]^^ n^s^-l-, E]-i^<;:V( tannic acid). ^]:^^A]o>ni n ^ ^ ojs-o^ ^ 

25] 

261 

^112«J-o11 ^7] ^So]= #t.||^o^ ^^Hj-i^^ (dipping), 

[^J^^ch 271 

^112^<H1 ^-B- ^IS^l Al-^s)^ ^<g^ HAuCU. NaAuCl4 ^ 
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281 

^112*j-^l Sl^l^i, ^-g-^-^^ 0.01^%=% 1-11^1 20^^%^ ^'S* ^-B-^m 

[^^^•^J- 29] 

30] 

>lll2«j-<Hl Sl'H^i, ^7l ^s.^ O.OlmM ^^1 1M<?] -^S^ll"^ :n.;^-§- 7l:&^ 

[^^^*J- 31] 

^l30«J-ofl o^o^A-l, ^7l O.OlmM i^^l lOOmM^ ^S^l*^ A 

\^^^:k 32] 
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